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1
STEAM GENERATOR

FIELD OF THE INVENTION

The present invention relates to the technical field of >

heating equipment, and particularly to a steam generator.

BACKGROUND OF THE INVENTION

As heating equipment widely applied in the prior art,
stecam generators may be applied in hospitals, bathrooms,
restaurants, hotels, spinning, metallurgy, garment, packag-
ing, food and other industries. An existing steam generator
has therein a heater having an mner cavity, the iner cavity
1s communicated with a water 1nlet and a steam outlet, and
cold water 1s fed into the mner cavity and then heated by the
heater to become steam which may be ejected from the
steam outlet.

Chinese Patent Application No. 201110357288.4 dis-
closed a novel steam generator, including a water inlet and
a heating core capable of electrically heating the fed water,
an end cover provided with an inner cavity and forming a
gasification chamber 1n airtight coordination with the heat-
ing core being mounted on the heating core, a steam nozzle
being formed on the end cover, wherein the heating core 1s
a columnar heat conductor having an outer diameter at one
end less than the inner diameter of the end cover, the heat
conductor extends into the mner cavity of the end cover and
1s provided at 1ts top with at least one open cylindrical wall
extending upward, and at least one open cylindrical wall
extending downward 1s provided on the top of the inner
cavity of the end cover; the heating core and two adjacent
cylindrical walls on the end cover are buckled with each
other to form at least two gasification chambers, and the
adjacent gasification chambers are communicated to each
other via a small air duct; and, the water inlet 1s provided on
the heating core and communicated with the first gasification
chamber, and the last gasification chamber 1s communicated
with the steam nozzle. The existing steam generator has the
disadvantages of low steam temperature, long time taken for
stcam ¢jection and large size.

SUMMARY OF THE INVENTION

To overcome the disadvantages and deficiencies of the
prior art, an objective of the present invention 1s to provide
a steam generator having high steam temperature, short time
taken for steam ejection and small size.

The objective of the present invention 1s achuieved by the
tollowing technical solutions: a steam generator 1s provided,
including a shell and a heater fixed inside the shell, a
gasification chamber for generating steam being formed
between the heater and the shell, the gasification chamber
being provided with a water 1nlet and a steam outlet, wherein
the gasification chamber includes stepped or labyrinthic
steam passages.

The gasification chamber includes a first stepped steam
passage formed between the outside wall of the heater and
the inside wall of the shell, the starting end of the first steam
passage being communicated with the water inlet.

A plurality of first annular walls, down-up arrayed 1n turn,
are protruded from the outside wall of the heater, with a first
stepped slot being formed two adjacent first annular walls;
and, each of the first annular walls has a first notch thereon,
and the first notches of two adjacent first annular walls are
arranged on the outside wall of the heater, opposing to each
other.
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The gasification chamber includes a second labyrinthic
steam passage formed between the top surface of the heater
and the 1nside wall of the shell, the starting end of the second
steam passage being communicated with the final end of the
first steam passage.

A plurality of annular walls, arrayed outward 1n turn from
the center of the heater, are protruded from the top surface
of the heater, with a labyrinthic slot being formed between
two adjacent second annular walls; and, each of the second
annular walls has a second notch thereon, and the second
notches of two adjacent second annular walls are arranged
on the top surface of the heater, opposing to each other.

A cavity having a gas guide rod provided therein is
formed 1n the middle of the heater; and, the gasification
chamber further includes a third stepped steam passage
formed between the gas guide rod and the heater, the starting
end of the third steam passage being communicated with the
final end of the second steam passage while the final end
thereol being communicated with the steam outlet.

A plurality of third annular walls, up-down arrayed 1n
turn, are protruded from the outside wall of the gas guide
rod, with a second stepped slot being formed between two
adjacent third annular walls; and, each of the third annular
walls has a third notch thereon, and the third notches of two
adjacent third annular walls are arranged on the outside wall
of the gas guide rod, opposing to each other.

A water ilet pipe 1s provided at the water inlet and
disposed on the outside of the shell, and a steam outlet pipe
1s provided at the steam outlet and disposed on the bottom
ol the shell.

An upper tlange plate 1s protruded from the bottom of the
shell while a lower flange plate 1s protruded from the bottom
of the heater, a sealing ring being sandwiched between the
upper flange plate and the lower flange plate which are
fixedly connected to each other via a nut; and, a heating tube

1s provided inside the heater, and the bottom of the heating
tube extends out from the bottom of the heater.

A fuse mounting base 1s fixed on the bottom of the heater
while a corresponding mounting slot 1s formed on the
bottom of the heater, a temperature fuse 1s provided between
the fuse mounting base and the fuse mounting slot; and, a
thermostat 1s fixed on the bottom of the heater.

The present invention has the following beneficial effects.
The working principles of the present invention are as
tollows: water enters the water inlet of the heater via a pump
and passes through the first stepped first steam passage
formed between the outside wall of the heater and the nside
wall of the shell, where it 1s heated by the outside surface of
the heater and gradually vaporized; then, steam enters the
second labyrinthic steam passage formed between the top
surface of the heater and the inside wall of the shell, where
it 1s heated for the second time by the top surface of the
heater; subsequently, the steam enters the third stepped
steam passage formed between the gas guide rod and the
heater, where 1t 1s heated for the third time by the mnside
surface of the heater and a high pressure 1s formed in the
third steam passage, so that high temperature steam 1s
formed and ejected rapidly.

As the gasification chamber inside the steam generator
provided by the present mvention comprises stepped or
labyrinthic steam passages, heat both inside and outside the
heating element 1s fully utilized, the steam passage 1s
lengthened, and both the pressure and temperature are
increased; consequently, high-temperature steam may be
provided. Moreover, the time taken for steam ejection 1s
greatly shortened just several seconds from feeding water to
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¢jecting steam, with high heat utilization efliciency. More-
over, the steam generator 1s small 1n size.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a stereoscopically structural diagram of the
present mvention;

FIG. 2 1s a stereoscopically structural diagram of the
present mvention from another perspective;

FIG. 3 1s a stereoscopically structural diagram of the
present mvention with the shell removed;

FIG. 4 1s a stereoscopically structural decomposition
diagram of the present invention;

FIG. 5 1s a sectional view of the present invention;

FIG. 6 15 a trend chart of steam 1n a first steam passage of
the present invention;

FIG. 7 1s a trend chart of steam 1n a second steam passage
of the present invention; and

FIG. 8 1s a trend chart of steam 1n a third steam passage
of the present invention.

REFERENCE NUMERALS

1—Shell; 11—Upper flange plate; 12—Sealing ring;
2—Heater; 21—First annular wall; 211—First notch;
22— First stepped slot; 23—Second annular wall; 231—
Second notch; 24—Labyrinthic slot; 25—Cavity; 26—Gas
guide rod; 261—Third annular wall; 262—Second stepped
slot; 263—Third notch; 27—Lower flange plate; 28—Heat-

ing tube; 291—Fuse mounting base; 292—Temperature
fuse; 293— Thermostat; 3—Gasification chamber; 31—First
stcam passage; 32—Second steam passage; 33—Third
stcam passage; 4—Water 1nlet; 41—Water 1nlet pipe;
5—Steam outlet; and, 31—Steam outlet pipe.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(Ll

In order to be understood easily by those skilled in the art,
the present invention will be further described with reter-
ence to the accompanying drawings 1-8 by embodiments.
The contents mentioned i1n the implementations are not
intended to form any limitation to the present mnvention.

Referring to FIGS. 1-8, a steam generator 1s provided,
including a shell 1 and a heater 2 fixed inside the shell 1. A
gasification chamber 3 for generating steam 1s formed
between the heater 2 and the shell 1. The gasification
chamber 3 1s provided with a water inlet 4 and a steam outlet
5. The gasification chamber 3 includes stepped or labyrinthic
steam passages.

As the gasification chamber 3 1nside the steam generator
provided by the present mvention comprises stepped or
labyrinthic steam passages, heat both inside and outside the
heating element 1s fully utilized, the steam passage 1s
lengthened, and both the pressure and temperature are
increased; consequently, high-temperature steam may be
provided. Moreover, the time for ejecting steam 1s greatly
shortened just several seconds from feeding water to eject-
ing steam, with high heat utilization etliciency. Moreover,
the steam generator 1s small 1n size.

In this embodiment, the gasification chamber 3 includes a
first stepped steam passage 31 formed between the outside
wall of the heater 2 and the inside wall of the shell 1, the
starting end of the first steam passage 31 being communi-
cated with the water inlet 4. Water enters the water inlet 4 of
the heater 2 via a pump and passes through the first stepped
steam passage 31 formed between the outside wall of the
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heater 2 and the inside wall of the shell 1, where 1t 1s heated
by the outside surface of the heater and gradually vaporized.

In this embodiment, a plurality of first annular walls 21,
down-up arrayed 1n turn, are protruded from the outside wall
of the heater 2, with a first stepped slot 22 being formed two
adjacent first annular walls 21; and, each of the first annular
walls 21 has a first notch 211 thereon, and the first notches
211 of two adjacent first annular walls 21 are arranged on the
outside wall of the heater 2, opposing to each other. There
are five first annular walls 21 and five first stepped slots 22,
and the cross-section of the heater 2 1s oval. As shown 1n
FIG. 6, water enters from the water inlet 4, passes through
the bottommost first one of the first stepped slots 22, enters
the second one of the first stepped slots 22 from the notch on
one side of the bottommost first one of the first stepped slots
22, and enters a next one of the first stepped slots 22 from
the notch on the other side of the second one of the first
stepped slots 22, and that cycle repeats. The arrangement of
the above structure lengthens the first steam passage 31 and
increases both the pressure and temperature, thus may
provide high-temperature steam and greatly shorten the time
taken for steam ejection just several seconds from feeding
water to ¢jecting steam, with large heat utilization efliciency.

In this embodiment, the gasification chamber 3 includes a
second labyrinthic steam passage 32 formed between the top
surface of the heater 2 and the 1nside wall of the shell 1, the
starting end of the second steam passage 32 being commu-
nicated with the final end of the first steam passage 31.
Steam enters the second labyrinthic steam passage 32
formed between the top surface of the heater 2 and the 1nside
wall of the shell 1, where 1t 1s heated for the second time by
the top surface of the heater.

In this embodiment, a plurality of annular walls 23,
arrayed outward 1n turn from the center of the heater 2, are
protruded from the top surface of the heater 2, with a
labyrinthic slot 24 being formed between two adjacent
second annular walls 23; and, each of the second annular
walls 23 has a second notch 231 thereon, and the second
notches 231 of two adjacent second annular walls 23 are
arranged on the top surface of the heater 2, opposing to each
other. There are three second annular walls 23 and three
labyrinthic slots 24, and both the second annular walls 23
and the labyrinthic slots 24 are oval. As shown in FIG. 7,
steam enters from the final end of the first steam passage 31,
passes through the first labyrinthic slot 24 on the outer side,
enters the second labyrinthic slot 24 from the second notch
231 on one side of the outermost first one of the second
annular walls 23, enters the third labyrinthic slot 24 from the
notch on the other side of the second one of the second
annular walls 23, and then enters the cavity described
hereinafter from the notch on one side of the third one of the
second annular walls 23. The arrangement of the above
structure lengthens the second steam passage and increases
both the pressure and temperature, thus may provide high-
temperature steam and greatly shorten the time taken for
steam ejection just several seconds from feeding water to
¢jecting steam, with large heat utilization efliciency.

In this embodiment, a cavity 25 having a gas guide rod 26
provided therein 1s formed 1n the middle of the heater 2; and,
the gasification chamber 3 further includes a third stepped
steam passage 33 formed between the gas guide rod 26 and
the heater 2, the starting end of the third steam passage 33
being communicated with the final end of the second steam
passage 32 while the final end thereof being communicated
with the steam outlet 5. An opening, to which the cavity of
the heater 2 1s communicated, 1s formed 1n the center of the
top of the heater 2. Then, the steam enters the third stepped
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steam passage 33 formed between the gas guide rod 26 and
the heater 2, where 1t 1s heated for the third time by the inside
surface of the heater 2 and a lhigh pressure 1s formed 1n the
third steam passage, so that high-temperature steam 1s
formed and ejected rapidly.

In this embodiment, a plurality of third annular walls 261,
up-down arrayed 1n turn, are protruded from the outside wall
of the gas gmide rod 26, with a second stepped slot 262 being
tformed between two adjacent third annular walls 261; and,
cach of the third annular walls 261 has a third notch 263
thereon, and the third notches 263 of two adjacent third
annular walls 261 are arranged on the outside wall of the gas
guide rod 26, opposing to each other. There are six third
annular walls 261 and six second stepped slots 262. As
shown 1n FIG. 8, water enters from the final end of the
second steam passage 32, passes through the topmost first
one of the second stepped slots 262, enters the second one
of the second stepped slots 262 from the notch on one side
of the topmost first one of the third annular walls 261, and
then enters a next one of the second stepped slots 262 from
the notch on the other side of the second one of the third
annular walls 261, and that cycle repeats. The arrangement
of the above structure lengthens the third steam passage 33
and increases both the pressure and temperature, thus may
provide high-temperature steam and greatly shorten the time
taken for steam ejection just several seconds from feeding
water to ejecting steam, with large heat utilization efliciency.

In this embodiment, a water inlet pipe 4 1s provided at the
water 1nlet 41 and disposed on the outside of the shell, and
a steam outlet pipe 51 1s provided at the steam outlet 5 and
disposed on the bottom of the shell. The openings of the
water inlet 4 and the steam outlet 5 are arranged 1n opposite
directions, so that water enters from the water inlet 4 on the
top, while steam 1s ejected from the steam outlet 5 on the
bottom, facilitating the feeding of water.

In this embodiment, an upper tlange plate 11 1s protruded
from the bottom of the shell 1 while a lower flange plate 27
1s protruded from the bottom of the heater 2, a sealing ring
12 being sandwiched between the upper tlange plate 11 and
the lower tlange plate 27 which are fixedly connected to each
other via a nut; and, a heating tube 28 1s provided inside the
heater 2, and the bottom of the heating tube 28 extends out
from the bottom of the heater 2. The arrangement of the
upper flange plate 11 and the lower flange plate 27 1s
convenient for the assembling of the shell 1 and the heater
2, the arrangement of the sealing ring 12 1s used {for
enhancing the air-tightness between the shell 1 and the
heater 2, and the arrangement of the heating tube 28 15 used
for heating the heater 2.

In this embodiment, a fuse mounting base 291 1s fixed on
the bottom of the heater 2 while a corresponding mounting,
slot (not shown) 1s formed on the bottom of the heater 2, a
temperature fuse 292 being provided between the fuse
mounting base 291 and the fuse mounting slot; and, a
thermostat 293 1s fixed on the bottom of the heater 2. The
temperature fuse 292 may cut the circuit off and thus avoid
fire hazards by sensing overheat generated during the abnor-
mal operation of electric appliances and electronic products.
The thermostat 293 1s a temperature sensing device for
maintaining the heater 2 within a certain temperature range
by automatically turming on or ofl the circuit during normal
operation.

The working principles of the present invention are as
tollows: water enters the water 1nlet 4 of the heater 2 via a
pump and passes through the first stepped first steam pas-
sage 31 formed between the outside wall of the heater 2 and
the inside wall of the shell 1, where 1t 1s heated by the
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outside surface of the heater and gradually vaporized; then,
steam enters the second labyrinthic steam passage 32 formed
between the top surface of the heater 2 and the 1nside wall
of the shell 1, where 1t 1s heated for the second time by the
top surface of the heater; subsequently, the steam enters the
third stepped steam passage 33 formed between the gas
guide rod 26 and the heater 2, where 1t 1s heated for the third
time by the inside surface of the heater 2 and a high pressure
1s formed 1n the third steam passage, so that high tempera-
ture steam 1s formed and e¢jected rapidly.

The above embodiments are just preferred implementa-
tion solutions of the present invention. In addition to the
above embodiments, the present invention may be 1mple-
mented 1n other forms. Any apparent replacements made
without departing from the concept of the present invention
shall fall into the protection scope of the present invention.

What 1s claimed 1s:
1. A steam generator comprising:
a shell;
a heater;
the heater being fixed inside the shell;
a gasification chamber;
the gasification chamber being adapted for generating a
steam,
the gasification chamber being formed in between the
heater and the shell;
a water 1nlet;
a steam outlet;
the water 1nlet and the steam outlet being provided on the
gasification chamber;
a plurality of annular walls;
the plurality of annular walls being arrayed outward in
turn from a center of the heater;
the plurality of annular walls being protruded from a top
surface of the heater;
a labyrinthic slot;
the labyrinthic slot being formed 1n between two adjacent
annular walls among the plurality of annular walls; and
the annular wall and the labyrinthic slot each being of an
oval shape.
2. The steam generator according to claim 1 further
comprising:
the gasification chamber comprising a first stepped steam
passage;
the first stepped steam passage being formed 1n between
an outside wall of the heater and an inside wall of the
shell; and
a starting end of the first stepped steam passage being
communicated with the water inlet.
3. The steam generator according to claim 1 further
comprising;
a plurality of first annular walls, down-up arrayed 1n turn,
being protruded from an outside wall of the heater, with
a first stepped slot being formed 1n between two
adjacent first annular walls among the plurality of first
annular walls;
cach of the plurality of first annular walls comprising a
first notch; and
the two first notches of the two adjacent first annular walls
being arranged on the outside wall of the heater,
opposing to each other.
4. The steam generator according to claim 2 further
comprising;
the gasification chamber further comprising a second
labyrinthic steam passage;
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the second labyrinthic steam passage being formed in
between the top surface of the heater and the inside wall

of the shell; and

a starting end of the second labyrinthic steam passage
being communicated with a final end of the first
stepped steam passage.

5. The steam generator according to claim 1 further

comprising:

cach of the plurality of annular walls comprising a notch;
and

the two notches of the two adjacent annular walls being
arranged on the top surface of the heater, opposing to
cach other.

6. The steam generator according to claim 4 further

comprising:

a cavity;

a gas guide rod;

the gas guide rod being provided 1n the cavity;

the cavity being formed i a middle of the heater;

the gasification chamber further comprising a third
stepped steam passage;

the third stepped steam passage being formed 1n between
the gas guide rod and the heater; and

a starting end of the third stepped steam passage being
communicated with a final end of the second labyrin-
thic steam passage while a final end of the third stepped
stecam passage being communicated with the steam
outlet.

7. The steam generator according to claim 6 further

comprising;

a plurality of third annular walls, up-down arrayed 1n turn,
being protruded from an outside wall of the gas guide

rod, with a second stepped slot being formed in
between two adjacent third annular walls among the
plurality of third annular walls;
cach of the plurality of third annular walls comprising a
third notch; and
the two third notches of the two adjacent third annular
walls being arranged on the outside wall of the gas
guide rod, opposing to each other.
8. The steam generator according to claim 1 further
comprising:
the water 1nlet comprising a water inlet pipe;
the water 1nlet pipe being disposed on an outside of the
shell:
the steam outlet comprising a steam outlet pipe; and
the steam outlet pipe being disposed on a bottom of the
shell.
9. The steam generator according to claim 1 further
comprising;
the shell comprising an upper tlange plate;
the heater comprising a lower flange plate;
the upper tlange plate being protruded from a bottom of
the shell;
the lower flange plate being protruded from a bottom of
the heater:
a sealing ring;
the sealing ring being sandwiched in between the upper
flange plate and the lower flange plate;
a nut,
the upper flange plate and the lower flange plate being
fixedly connected to each other via the nut;
the heater further comprising a heating tube;
the heating tube being provided inside the heater; and
a bottom of the heating tube extending out from the
bottom of the heater.
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10. The steam generator according to claim 1 further
comprising:
a Tuse mounting base;
the fuse mounting base being fixed on a bottom of the
heater:;
a Tuse mounting slot;
the fuse mounting slot corresponding to the fuse mounting
base;
the fuse mounting slot being formed on the bottom of the
heater:;
a temperature fuse;
the temperature fuse being provided in between the fuse
mounting base and the fuse mounting slot;
a thermostat; and
the thermostat being fixed on the bottom of the heater.
11. A steam generator comprising:
a shell;
a heater:
the heater being fixed inside the shell;
a gasification chamber;
the gasification chamber being formed in between the
heater and the shell;
a water 1nlet;
a steam outlet;
the water 1nlet and the steam outlet being provided on the
gasification chamber;
the gasification chamber comprising a first stepped steam
passage, a second labyrinthic steam passage and a third
stepped steam passage;
the water inlet, the first stepped steam passage, the second
labyrinthic steam passage, the third stepped steam
passage and the steam outlet being communicated with
one another:;
a plurality of annular walls;
the plurality of annular walls being arrayed outward 1n
turn from a center of the heater;
the plurality of annular walls being protruded from a top
surface of the heater;
a labyrinthic slot;
the labyrinthic slot being formed 1n between two adjacent
annular walls among the plurality of annular walls; and
the annular wall and the labyrinthic slot each being of an
oval shape.
12. The steam generator according to claim 11 further
comprising;
the first stepped steam passage being formed 1n between
an outside wall of the heater and an inside wall of the
shell; and
a starting end of the first stepped steam passage being
communicated with the water inlet.
13. The steam generator according to claim 11 further
comprising;
a plurality of first annular walls, down-up arrayed in turn,
being protruded from an outside wall of the heater, with
a first stepped slot being formed 1n between two
adjacent first annular walls among the plurality of first
annular walls;
cach of the plurality of first annular walls comprising a
first notch; and
the two first notches of the two adjacent first annular walls
being arranged on the outside wall of the heater,
opposing to each other.
14. The steam generator according to claim 11 further
comprising;
the second labyrinthic steam passage being formed 1n
between the top surface of the heater and the inside wall

of the shell; and
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a starting end of the second labyrinthic steam passage
being communicated with a final end of the first
stepped steam passage.

15. The steam generator according to claim 1 further

comprising;

cach of the plurality of annular walls comprising a notch;
and

the two notches of the two adjacent annular walls being
arranged on the top surface of the heater, opposing to
cach other.

16. The steam generator according to claim 11 further

comprising;

a cavity;

a gas guide rod;

the gas guide rod being provided in the cavity;

the cavity being formed 1n a middle of the heater;

the third stepped steam passage being formed 1n between
the gas guide rod and the heater; and

a starting end of the third stepped steam passage being
communicated with a final end of the second labyrin-
thic steam passage while a final end of the third stepped
steam passage being communicated with the steam
outlet.

17. The steam generator according to claim 16 further

comprising:

a plurality of third annular walls, up-down arrayed 1n turn,
being protruded from an outside wall of the gas guide
rod, with a second stepped slot being formed in
between two adjacent third annular walls among the
plurality of third annular walls;

cach of the plurality of third annular walls comprising a
third notch; and

the two third notches of the two adjacent third annular
walls being arranged on the outside wall of the gas
guide rod, opposing to each other.

18. The steam generator according to claim 11 further

comprising:
the water inlet comprising a water inlet pipe;
the water inlet pipe being disposed on an outside of the

shell;
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the steam outlet comprising a steam outlet pipe; and
the steam outlet pipe being disposed on a bottom of the

shell.

19. The steam generator according to claim 11 further
comprising:

the shell comprising an upper tlange plate;

the heater comprising a lower flange plate;

the upper flange plate being protruded from a bottom of

the shell;

the lower tlange plate being protruded from a bottom of
the heater;

a sealing ring;

the sealing ring being sandwiched 1n between the upper
flange plate and the lower flange plate;

a nut;

the upper flange plate and the lower flange plate being
fixedly connected to each other via the nut;

the heater further comprising a heating tube;

the heating tube being provided inside the heater; and

a bottom of the heating tube extending out from the
bottom of the heater.

20. The steam generator according to claim 11 further

comprising;

a Tuse mounting base;

the fuse mounting base being fixed on a bottom of the
heater;

a Tuse mounting slot;

the fuse mounting slot corresponding to the fuse mounting
base;

the fuse mounting slot being formed on the bottom of the
heater:;

a temperature fuse;

the temperature fuse being provided 1n between the fuse
mounting base and the fuse mounting slot;

a thermostat; and

the thermostat being fixed on the bottom of the heater.
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